Waste heat recovery (WHR) from internal combustion engines using an Organic Rankine Cycle (ORC) has been a growing research area in recent years for reducing the fuel consumption and enhancing the efficiency of the engine. The ORC is a thermodynamic cycle which converts heat into work. The operation of the ORC WHR system at supercritical pressure can improve the thermal efficiency of the cycle by 20% -50% more than a traditional subcritical condition [1] . In ORC WHR system, evaporator is considered to be the most critical component as the effective heat transfer of this device influences the efficiency of the system. Heat transfer in the evaporator under supercritical condition becomes unpredictable as the thermo-physical properties are strongly variable with temperature and the Finite Volume (FV) method is generally used to model the evaporator at this condition [2, 3] . Although the FV model can successfully capture those changes in the evaporator, the computation time for this method is high as it consists of many iterative loops. Therefore, the model has a limitation in real time control applications. To reduce the time consumption, a new evaporator model using fuzzy inference technique is developed in this research.
